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FOUNDRY COSTS
P u r p o s e  o f  P u b l ic a t io n
Many plans of foundry costs have been published and doubtless 
most of the members of the Association are more or less familiar 
with them. While it is true that there has been a very large meas­
ure of merit in practically everything which has been worked 
out in connection with this industry, there have, however, been 
many differences of opinion in respect to the handling of the de­
tails. The result has been a great deal of confusion in the minds 
of those who are seeking a consistent method to follow. This 
article will be confined to a careful study of the nature and dispo­
sition of foundry costs, in an attempt to suggest a concrete method 
which may be consistently applied to almost every kind of foundry, 
ferrous or non-ferrous, notwithstanding the extreme variety of its 
product.1
S t r a ig h t  T o n n a g e  C o s t s  Ou t  o f  Q u e s t io n
It should be understood at the outset that the one kind of 
costs in a foundry which will not be dealt with is the straight or 
flat cost per ton or per pound. Even though a great many found­
ries still figure their costs on this basis, it was demonstrated 
long ago that a flat cost per pound is not only of no use, either 
in fixing selling prices or in aiding in managerial control, but is 
one of the most dangerous practices which anyone can follow in 
connection with foundry costs. It would be about as sensible for 
an automobile dealer manufacturing four sizes of automobiles to 
find the flat cost per car, as it is for a foundryman to find a flat 
cost per pound and expect that he is going to get any results other 
than a visit from the sheriff.
Anyone acquainted with foundry practice is well aware that 
no two castings can be run with the same percentage of loss; in­
deed, it is very seldom that any two castings can be run with even 
approximately the same molding, core making or finishing cost. 
Therefore, it is entirely impracticable to consider flat costs per 
pound. This article is written for those who are generally familiar
1 The m anageria l uses of records w hich a re  discussed in  th is  a rtic le  w ill be described 
in  a n  early  publication.
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with foundry costs but who wish to know more of the details 
necessary to determine a proper cost in each division of the 
foundry.
M e c h a n is m  o f  A c c o u n t in g  F o r  C o s t s
In foundry cost work, as in all cost accounting, a system of 
production orders is necessary for the specifying of the work to be 
produced. A set of standing orders is required for all indirect 
costs, care being taken to analyze the indirect costs of each depart­
ment so that actual managerial use can be made of them. These 
production and standing orders should cover all costs of the melt­
ing department and any other department which has a direct ton­
nage cost, the details of which are assembled in practically the 
same way as the burden of each producing department. Direct 
and indirect time cards, inspection reports, analyses of defective 
work and all other forms which are used in connection with a 
method of cost finding should also be provided.
D iv is io n s  o f  F o u n d r y  C o s t s
In the manufacturing process a casting of any kind passes 
through certain separate and distinct phases, each phase having 
its own peculiar problem which is susceptible of separate cost 
treatment.
The melting of metal in any foundry is a distinct operation 
in itself, having no relation whatever to the succeeding operations 
which are necessary in the production of castings. The molding 
department has problems which are peculiar to it alone, particularly 
in steel casting plants where heavy molding machine equipment is 
the present day rule and where the costs are still further com­
plicated by the problem of molding sand which is not so much to 
be considered in other kinds of castings. The core making depart­
ment is more or less alike in all foundries, but the annealing in 
malleable foundries brings in a feature not found in others. The 
finishing department in a steel casting plant must be dealt with 
in far greater detail than the same department in any other kind of 
foundry, because the heavier metal requires a much greater 
amount of work.
This subject accordingly will be considered under the following 
heads:
1. Melting Department Costs.
2. Molding Department Costs.
3. Core Making Department Costs.
4. Annealing Department Costs.





R a w  M a t e r i a l s .
In malleable, grey iron, and non-ferrous foundries it is of great 
importance to have the principal raw materials so stored that it is 
possible to get material of certain fixed specifications in order to 
produce melted stock with proper analysis. This applies not only 
to the principal ingredients such as pig iron, copper, tin, and the 
like, but also to scrap and any other metals which enter into the 
melt.
This point is mentioned because of its importance in connection 
with stock records. They should be arranged to record metals of 
varying analyses, not only to keep a correct inventory, but also to 
provide proper pricing of the materials which are used in the melt. 
The correct segregation of material will contribute very largely to 
the correct keeping of inventories because it usually involves an 
accurate record of each carload of material. At the exhaustion of 
each carload, a check on the book inventory is obtained, which 
will keep the stock records in almost perfect condition as to 
accuracy.
Comprehensive forms should be provided to account for the 
issue of materials a t correct pricing, and proper entries should be 
made on the stock records. A careful record of the melt for each 
month should be maintained.
C o n v e r s io n  C o s t s .
On account of the rapidity with which prices of raw materials 
may fluctuate, especially evidenced during the last few years, it is 
by far the safest method to have a conversion cost separate and 
distinct by itself and not including the cost of metals which are 
melted. This gives much greater stability to the conversion cost, 
variations then being due to differences in the price of materials 
used for repairs to cupolas, open hearth furnaces, crucibles, and 
other equipment, and to differences in the cost of labor. The 
standing orders, therefore, should provide for all costs in connec­
tion with the melting of metals, which cost should be carried up 
to the logical point in each particular foundry.
In steel casting foundries this code will cover all costs up to 
the delivery of the metal to the molds, because it is usual for open 
hearth furnace men to maintain the ladles. In some cases, how­
ever, the pouring gang is a part of the molding organization 
although the furnace department maintains the ladles. This slight 
difference can be easily adjusted to fit the circumstances. In grey 
iron and in non-ferrous foundries the conversion cost will cease 
upon delivery of the melted metal at the spout, the molding depart­
ment maintaining its ladles and doing all the pouring off. In 
malleable foundries it is usual for the conversion cost to cease when
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the metal is delivered from the furnace, although in some cases 
a practice has been developed largely similar to that of the steel 
casting plants.
It is necessary, therefore, to establish in each foundry the 
stopping point of the conversion cost, which point may or may not 
include pouring or the maintenance of the ladles. The conversion 
cost will be figured on the basis of total metal melted, including 
good and bad castings, and sprue. This will be found from the 
total of these items reported, the difference between the total and 
the metallic weight melted being the furnace or cupola loss.
M e t a l  C o s t s .
A statement of the exact cost of actual metals melted each 
month should be prepared in order to clear the records back to and 
including the inventory accounts. In this connection, however, it 
might be well to bring out a point which, despite its considerable 
difficulty, must be handled correctly if proper costs are to be 
obtained.
In a foundry where long run orders are the rule, as for 
example, a steel casting plant where railroad work prevails, an 
order for castings taken at a certain price per pound may require 
from three months to a year for completion. It is quite usual to 
cover the metal requirements for large orders of this nature with 
contracts for pig and scrap iron purchased at the price on which 
the estimate of these castings was based. Subsequent purchases 
of metal for current use prior to the completion of the large order, 
may be at prices materially different from that at which the metal 
purchased to cover the large orders was secured. This might sub­
stantially affect the average cost of metals as furnished to the melt­
ing department.
If the price of metals increases to any extent, the average may 
be considerably above the price estimated upon for the large runs, 
to cover which the special purchases were made at the low price 
at the time the business was taken. On an average metal cost, 
therefore, a cost sheet would make it appear that the large runs of 
castings were being produced at less profit than expected, a situa­
tion which is absolutely untrue because special metal was pur­
chased to cover these particular runs.
To take care of this situation it is perfectly possible to main­
tain an analysis for the specially covered orders to be kept separate 
from the regular run of castings. Separate stock records of metals 
purchased to cover special orders should be kept. From these 
analytical records, composite metal costs may be made up to show 
the metal cost for the month in total, but the detail should be 
entered on the individual cost sheets at prices shown on the 
analytical statements to be applicable in each separate case.
Under this method the inventory records are properly cleared
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and at the same time large orders for which material requirements 
were covered are fully protected because their costs are correctly 
shown on the basis of the original estimate on which the material 
was actually purchased at the time. This means also that mis­
cellaneous orders would be made from metal purchased for general 
requirements, and would be costed at the average cost of the 
metals purchased for regular work as shown by the stock records.
M e l t in g  C o s t s  o f  I n d iv id u a l  C a s t i n g s .
The only safe and accurate way of finding the conversion and 
metal cost of individual castings is on the basis of the total amount 
of metal melted to satisfy the requirements in each individual case. 
By this is meant that to each individual pattern there should be 
charged the amount of metal required for good castings, bad cast­
ings and sprue (meaning gates, risers, sink heads, and the like) 
necessary to produce the order. This charge should then be 
reduced by the scrap value of the bad castings and sprue, leaving 
a net charge against each pattern produced, consisting of the 
entire conversion cost covering all metal which it was necessary to 
melt to produce the order.
Unfortunately it is still quite common to find the melting 
department cost on the basis of the good castings produced, no 
attention being paid to the fact that one pattern may run at a 
loss of 50% while the loss on another may be a very small per­
centage. This feature is decidedly important in all jobbing 
foundries; in fact is just as important in foundries which supply 
castings to machine shops of the same business because the foundry 
costs are the basic material costs on which all repair part prices 
are adjusted.
The adjustment of the metal cost would appear in a cost 
sheet as follows:
Melting Department Cost
................... #  Good Castings
.............. ....#  Bad “
................... #  Sprue
#  Total Melted @ .......  per lb.
Conversion Cost
.#  Total Melted @ .......  per lb.
Metal Cost
Total Cost Metal Melted 




Unlike the melting department, the molding department is 
concerned with the problem of individual patterns to which the 
direct molding labor should obviously be charged. In addition to 
the direct molding cost there must also be taken into consideration 
the machine rate charged to each order on account of the molding 
machines used in the production of the castings. Finally the 
general burden of the molding department should be charged to 
each order on the basis of direct labor hours.
BURDEN AND MACHINE RATES.
In connection with the machine burden, however, a few com­
ments at this point may be of value, because unfortunately there 
has been developed in the past a practice of distributing in machine 
rates more items of overhead than at the present time seems neces­
sary. Such procedure gives too great detail to be accurate. It is 
recommended, therefore, that the rate for each machine be made 




All the rest of the burden of the department should be carried 
in the code of standing orders as general overhead to be distributed 
to the productive work on the basis of direct labor hours. This 
method of hourly overhead coupled with what might be termed 
"Super-Machine Rates" provides a flexible method of figuring costs, 
which is not only simple but makes it possible to produce monthly 
statements of overhead items so grouped as to be of real man­
agerial value.
To indicate the flexibility, the following case may be cited: A 
job weighing 800 lbs. in completed form requires the use for eight 
hours of a 144" jarring machine; the standard gang for producing 
this job may consist of fifteen men, and the job should run at the 
rate of one hundred molds per day. By the method described above 
the actual wages of each of the fifteen men at the rate of eight 
hours per day would be charged to the job as direct labor; 120 
hours at the general rate of burden, and eight hours at the rate 
for the jarring machine would be charged. If on the following 
day only thirteen men were available, the charge to the job for 
that day would be the direct labor cost of the thirteen men, 104 
hours of general overhead and eight hours of the machine rate.
Under some of the old methods of machine rates, the standard 
gang would have been involved and errors would have resulted 
when the gang was reduced. It is considered, therefore, that the 
above disposition of burden, while far more simple, is probably as 
accurate as that under some of the complicated methods of machine
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rates which involve so much detail in their special distributions. 
All the main items of departmental burden such as supervision, 
timekeeping, and inspection, are charged in direct proportion to 
the work performed,—like the direct labor spent by the workers on 
each job. It would seem, therefore, that the method described 
above is more accurate than those under which so many of the 
expenses are split up on the various bases usually employed in 
adjusting machine nates.
SAND COST IN STEEL CASTING PLANTS.
In steel casting plants it has been found necessary to separate 
the sand cost from the general overhead, in which the sand is 
usually included in grey iron, malleable, and non-ferrous plants. 
This results from two factors, namely, the volume of sand used and 
the preparation to which the sand must be submitted before it is 
used.
In a steel casting plant it is best to operate a special account 
known as sand cost to which will be charged the cost of all sand 
used during the month, the expense of unloading, storing, and 
milling it, and the maintenance of all equipment involved there­
with. As the volume of sand used is in almost direct proportion 
to the tonnage of metal melted, the total sand cost will be divided 
by the total weight of such metal, which is the basic figure used 
in the melting department cost, and all individual orders of cast­
ings will be charged for the sand cost at this rate per pound.
STANDARD PATTERN COSTS.
Another factor to be considered in ascertaining accurate costs 
is met with in foundries producing a standard product, or what 
is generally termed specialties. In such foundries, there is a 
constant maintenance cost of the patterns used in the production 
of this special product. In the jobbing foundries, pattern cost will 
be charged against special runs, if the patterns were made by the 
foundry; usually, however, the patterns are supplied by the cus­
tomer. In producing specialties, however, a pattern account 
should be maintained to give a standard pattern cost. This should 
be charged against the castings made in each special line, in order 
to obtain a true cost of each specialty.
FLASK COSTS.
Flask costs should be dealt with according to the nature of 
the foundry. In all jobbing foundries where special flasks are 
required for individual jobs, the cost of flask equipment should be 
charged against the job because it is unlikely that such special 
flasks would be of use at any other time. If, however, a foundry 
provides itself with a standard equipment of metal flasks capable 
of being adjusted in various combinations of sizes of copes and 
drags, a flask cost account should be set up for the assembling
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of the costs of all such equipment in order to arrive at a unit cost 
(per pound of product produced) to be used in estimate and cost 
sheets.
If such an account is set up it will be necessary to analyze 
the complete product as between the weights produced where 
special flask charges were made against each order, and the 
weights produced by the use of standard equipment. It usually 
is best to establish the flask cost on the basis of good castings 
produced. This cost should not be included in the molding burden 
because all castings would not be made with the standard equip­
ment. It would seem best, therefore, to have a special flask cost 
account figured on the pounds of good castings produced in such 
standard flasks.
ERRONEOUS TO CHARGE INDIRECT COST ON POUND BASIS.
In connection with molding department costs, an entirely 
erroneous method of charging some of the foundry burden to 
individual orders on the basis of the weight of the castings has 
repeatedly been followed. It is believed that there is no basis 
whatever in fact for charging any indirect molding department 
costs on the basis of weight, with the exception of the sand cost 
in steel casting plants and pattern and flask costs as described 
above.
An illustration of this came to the writer's attention some 
time ago, when it was insisted that the maintenance of jarring 
machines should be charged to orders on the basis of weight of 
the castings, the argument being that the heavier the casting the 
greater the strain on the jarring machine. This illustrates very 
well the lack of careful thinking with which many persons 
approach the distribution of burden. In this case the person who 
advanced the argument entirely overlooked the fact that the 
weight of the pattern equipment involving the use of a 144" ja r­
ring machine would be the same for a heavily cored casting finally 
weighing 400 lbs. as for one without cores finally weighing 1,200 
lbs.
It is quite evident from this illustration that the final weight 
of the casting has no bearing on the distribution of either the gen­
eral burden or the machine rate in connection with the individual 
job being run.
3—CORE MAKING DEPARTMENT COSTS
The core making department usually requires only the 
application of direct labor with a general burden distributed on 
the basis of direct labor hours. Exceptions to this would occur 
in foundries using machines in the production of cores; in these, 
machine rates would be calculated and applied in the same 
manner as for molding machines in the molding department. In
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the core making department, even of a steel casting plant, the 
sand used should be charged into the general burden. The gen­
eral burden should include also the baking of cores and all other 
expenses in the department.
The charging of sand to the core burden in a steel casting 
plant may seem inconsistent with the method followed in the 
molding department, but there is a reason for the difference in 
treatment. In core making the amount of sand consumed is in 
almost direct proportion to the time that a core maker works, 
because the speed of core making depends largely on the size of 
the core and the rapidity with which the sand can be handled. 
The sand used in the core room of a steel casting plant cannot 
be charged on the basis of the weight of castings, because the 
greater the core and thus the volume of sand used, the less would 
be the weight of the casting. It seems, therefore, that the best 
method of charging sand used is in direct ratio to the length of 
time which the core maker consumes in producing the cores 
necessary for each order.
4—ANNEALING DEPARTMENT COSTS 
IN MALLEABLE PLANTS.
The foundries particularly concerned with annealing depart­
ment costs are malleable and steel casting plants. Of these, the 
former are more vitally interested because the annealing in 
malleable plants is a much longer and more costly operation than 
in steel casting plants.
In malleable plants the cost of annealing should be found by 
the use of a code of operations, somewhat similar to that in the 
melting department, which should show each operation, such as 
packing, charging furnaces, discharging furnaces, tending fur­
naces, and all other contributing operations. On account of the 
extensive use of muffled furnaces, a distinction should be made in 
the code to determine the cost of packing the product in anneal­
ing pots separately from the cost of packing in muffled furnaces, 
a matter which would require also a separation of the tonnage 
handled. The costs in this department should be figured on a 
pound basis using the weight shown on the discount sheet of the 
foundry, namely, that o f good castings which pass the hard 
inspection.
IN STEEL CASTING PLANTS.
In steel casting plants the finding of the annealing cost is a 
more simple operation, because here it is simply a matter of load­
ing the castings on an annealing car and then clearing them from 
the car, both operations usually being performed with an electro­
magnet.
If all the product of a steel casting foundry is not annealed,
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it will be necessary to keep a tally of the castings which are 
annealed, in order to ascertain the number of pounds put through 
the process. This information, of course, is essential in figuring 
the cost per pound for product annealed.
Heat treatment which may be applied to castings, particularly 
in steel casting plants, is somewhat similar to annealing. A plant 
which employs any special process of heat treatment should pro­
vide a code similar to the annealing code of operations, and the 
cost per pound should be ascertained on the basis of the tonnage 
put through the process.
5—FINISHING DEPARTMENT COSTS
The treatment of finishing department costs differs to a con­
siderable extent in the various kinds of foundries. In grey iron, 
non-ferrous, and malleable foundries, the amount of labor ex­
pended on cutting off the gates, grinding, sand-blasting, and 
similar operations, is often too small to warrant a charge to each 
individual pattern. If, however, the finishing of a casting requires 
an undue amount of labor, and particularly if this is true of the 
majority of patterns put through the plant, it will be advisable 
to charge on production orders the actual operations performed 
on each casting.
In steel casting plants the latter situation is likely to be the 
rule rather than the exception. Because of the toughness of the 
metal, and the difficulty of grinding and sand-blasting, a steel cast­
ing requires an unusual amount of finishing before shipment. 
This is particularly true in foundries producing railroad work 
where car companies will require each casting to be suitable for 
immediate placing on a car without any further expenditure of 
labor. This requirement necessitates in many cases the use of 
gauges. The result is that the casting falls practically into the 
class of machined castings instead of being one which has simply 
to be cleaned up with its rough edges ground off.
Many foundries use the flat cost per pound to cover the 
finishing department, such cost including the direct operations of 
grinding, sand-blasting, chipping, and the like, together with all 
the indirect expenses of the department. This practice is believed 
to be entirely erroneous, because it does not produce the nearest 
approximation of cost. A closer calculation of cost may be 
obtained by assembling the total costs of the finishing depart­
ment, including direct and indirect, and applying them to the 
cost of castings at a rate per hour on the basis of the molding 
and coremaking labor combined, or on percentages based on the 
direct labor cost of these two departments.
The argument in favor of this method is that castings which 
have been cored usually require a greater amount of cleaning 
expense, particularly if the cores result in hollow castings, when
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difficult work is required to cut out the burned cores. The charg­
ing of finishing cost to the casting on the basis of the combined 
molding and coremaking labor would then bring to the cored 
castings a larger charge than they would bear on a straight 
pound basis. A further argument in favor of considering coring 
labor in fixing upon the basis of charges for finishing costs, is 
the fact that coring itself will lighten a casting.
Where it is at all possible, the direct operations of the finish­
ing department should be charged to the product, and a depart­




The general expenses of a foundry should be recorded in 
several groups of expense accounts, avoiding as far as possible 
any one large general account which could never prove of any 
real value in an examination of the expenses with a view to their 
reduction.
In probably the majority of cases, a foundry is but one de­
partment of a number in a manufacturing plant; when this is so, 
fewer accounts, of course, will be required than when the foundry 
alone constitutes a separate plant. In all cases where the foundry 
is but one part of a large plant, the electric power, compressed 
air, water, and other services of like nature, are usually fur­
nished by a central station, which supplies also the other depart­
ments of the plant. Likewise, the payroll department, cost 
department, general superintendent's office, and other similar de­
partments will serve the entire plant. Under these circumstances, 
the charges for services rendered to the foundry will be made 
directly to the internal departments of the foundry through the 
medium of journal entry distributions.
In a foundry which constitutes a separate plant, it will be 
of great advantage to arrange expense accounts so that each kind 
of expense will be clearly defined and related to some unit basis 
in order that valuable comparisons can be made of the various 
expenses. For example, an electric power account may be main­
tained to collect all expenses in connection with electric power. 
The total cost of power may then be divided by the total K. W. 
hours produced and used, in order to ascertain the cost per K. W. 
hour of current delivered to operating departments. Trucking 
expense should be collected in a group of standing orders by 
itself and divided by the number of trucking hours, not only to 
furnish monthly comparisons of trucking expense per hour, but 
also to provide a basis of distribution among departments. The 
strictly clerical functions also should be grouped and compared
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month by month on the basis of the total hours of labor in order 
to see that the proper ratio is maintained.
DISTRIBUTION OF EXPENSES TO BURDENS.
It unfortunately has been the custom in making up the 
journal entries of charges to the operating burdens, to distribute 
the various general expenses on the basis of the direct labor in 
each department. This method is very much in error, because 
payroll, cost, industrial relations, or any other department of like 
nature, is concerned equally with direct and indirect labor and, 
therefore, the cost of it should be distributed to the various bur­
den accounts on the basis of total labor hours instead of direct 
labor hours. This comment applies, of course, only to those
departments where the hours of work form the basis of distri­
bution.
The principal point to be brought out is that no expenses 
should be grouped into one account merely for convenience in 
making the distributions. If it is at all possible, expenses should 
be recorded in comparable form, in order to measure the efficiency 
of persons responsible for each kind of expense.
7—STANDARD RATES
NECESSITY FOR STANDARD RATES.
There now remains to be considered a very important topic— 
the use of standard rates.
It is quite generally recognized that actual expenditures for 
any one month usually do not represent the costs of the product 
during that month. This is particularly true in foundries where, 
for example, the expense of repairs is one which may load some 
months with a high cost and others with almost none at all. This 
may be illustrated in the relining of cupolas, the rebuilding of 
open hearth furnaces, and air furnaces in malleable plants. Such 
major repairs come at more or less irregular times, frequently 
more than a month apart, and it is entirely unfair and erroneous 
to attempt to use any one month's figures as the basis for costs. 
Further, it is absolutely impracticable to use the actual costs 
of any one month in figuring the cost of the product, because 
this means that no cost can be figured until after the month is 
closed. At that time, the information as to the cost of completed 
production orders would be too late to be of any practical use.
CYCLE TO BE CONSIDERED IN ADJUSTING RATES.
A standard rate for all costs, other than direct labor charges 
on production orders, is therefore the recognized solution, from 
the standpoint both of accuracy and of facilitation of work. These
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standard or predetermined rates should be based on the experi­
ence of at least one year, and should be designed to hold good 
for a cycle of a year, except in cases where abnormal conditions 
arise, or in cases where a new installation has been started or 
where the past records are inadequate to provide accurate data 
on which correct rates could be based.
In connection with the points taken up in this article, it may 
be well to mention the particular spots where standard rates 
should prevail and, therefore, they are listed as follows:
Conversion Cost 
Molding Burden—Direct Hour 
Molding Burden—Machine Hour 
Sand Cost
Standard Pattern Cost 
Flask Cost
Coremaking Burden—Direct Hour 
Coremaking Burden—Machine Hour 
Annealing Cost— Per Pound 
Finishing Cost
(If molding and coremaking hours are combined) 
Finishing Burden—Direct Hour
(If finishing department is run as a direct produc­
ing department)
Where standard rates are used, they are the basis of all 
estimates and are used also in preparing the cost sheets. State­
ments of the actual cost of each product should be prepared 
monthly and on the expense accounts in the ledger, credit should 
be given for the amount applied to the actual costs at the standard 
rate as shown by the statements. This invariably leaves over- 
or under-absorbed balances in the expense accounts which will be 
closed into the profit and loss account.
At the end of each statement there should be provided a 
comparative table showing the actual cost for the month and 
the cost per hour, together with the average to date from the 
beginning of the period. This will enable a close check to be kept 
on the way the actual cost is running in comparison with the 
standard. If the standard varies to any great extent, a careful 
study should be made of the reasons therefor, and if the variation 
is found to be unavoidable, the standard rate should be altered to 
conform with the actual costs.
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